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(54) NONAQUEOUS SECONDARY BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
secondary battery with high capacity and high cycle 
characteristics. 

SOLUTION: A nonaqueous secondary battery has a 
positive electrode 1 . a negative electrode 2, and an 
electrolyte 4, a 4-V class active material is used in the 
positive electrode 1; discharge capacity per unit volume 
of an electrode stack is 130 mAh/cm3 or more, and a 
sultone compound having -OS (=0)2 bond or its 
derivative is contained in the electrolyte 4. As the 
sultone compound having -OS (=0)2 bond or its 
derivative. 1,3-propane sultone, 1,4-butane sultone, 
ethyl methane sulphonate. dimethyl sulfonate, diethyl 
sulfonate, or 2-ethoxy pentafluoropropane-1 ,2-sultone 
is preferable, and its content is preferable to be 0.05-8 
wt.% based on the weight of the solvent component in 
the electrolyte. 
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iS;«§«*tl 3 OmAh/cm^ «Jio#*=j*:^jatc 
iJt^T. ±l2m«McfJ{C-OS ( = 0) 2 -^^^^-r 

-OS (=o) 2 -iB^**-r'5x;PK>{k^;^S>i« 
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Mim^AA^l 3 OmAh/cm^ &.±<D4¥7i(.—'AMni-C 
*-pT, ±aB«»H^tc-OS (=0) 2 -iS^**-r 

•&?PJ®«?B**n . 4 5 g/cm' et±TabD, *i-3Jt 
ie^**^lst<D (0 0 2) ®OSP4iEStdoo2*^3. 5A 

[»*JS3] -OS (=o) 2 -^^*wr-5;^;i.N 

■^^ 0 . 0 5-8 mm%T$,^mmm i iB««#*-^ic^ 
m. 

[0 0 0 1 ] 
[0 0 0 2] 

yi(.—'Amm\t. #S**;*:^<. d^oiSmffi. iisx:^.;^: 
[0 0 0 3] c:«#^7lc-i)cfifl&(cat,i 

jiJ6T^Ko^{c, mm<Dnmi}mm-r^<D\z^\,>, w 
\zmmmmii^(Dm&:i^m^tzo<DWim^mA^i 3 omA 
h/cm' u±(Dm^m.izfji^ii. mm.<D-*)--iir ji^^ 

[0 0 0 4] 

miSLt^^mftO(r>tHm^milil S GmAh/cm3 £A± 
[0 0 0 53 

0 130mAh/cm 

^ ^±mm-'Ammtzisf,'>T, mmw^iz-os (= 

[0 0 0 6] 

5 g/cm3 £A±T-. A>-D±sammfm<o (002) s 
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<DffiP^{Egidoo2 *^*. 3. SAt^TT. cis;&rsi«$sa 
^^«):^$$LcAt3 0 AlU±-pfcS«-&^. -OS (= 
O) 2 -^^^*T^X;l. h><t-&!fe*/ttt^«i5|ig«: 
«^*«*im»MK)}t<«fiS;^tt3 0. 0 5~8SS%-Cc6 

-5 d t * sf * L t, V )g <h -r -5 . 

[0 0 0 7] *5£q^t*3UTffltsS-OS ( = 0) 2 - 

«, mA.\t. 1. 3-:^DA>x;i/h>. 1, 4->^^ 
>xjl'h>. X5';i.;!t3:'>x;i/7;f >'^g^;i.-9- 
-'I'^x— h. v'X5=-JHJ-;l/7x— h. . 2. 3--:^;^^)\, 
y7=->x;i/h>, 2 -jih^iy^>^y)V:ta-:^an> 
-1, 2-X;Uh>7S:i:;iS^tJetlS, 
[0 0 0 8] ±gH-OS (=0) 2 -iS^S:*-r-5X;|/ 

t*tt?€, .fco»su<tto. isfi%etji, 

-OS ( = 0) 2 -^-&€rWr-5X;i. h>-ft-&#iSfc« 

/^c<-r-5C<i:*i-c^, J:0»SL<«4«a%E^T, $ 
%t;TT'*^. *^BJJC*3ViT. -OS (=0) 2 -iS 

^. ClC (^wmfl&S: 1 BtrHlTMIi-C^ 

SmSK) T2 5'CT4. 2VST3£mL. 4. 2Vtc:^ 

Jtf 0. 2CT2. 7 5 V*T*5t«-r-S.*#] T-St«L 

•r5i-wr-5;iifcj;oT. a«^Lfe-os (=o) 2 
[0 0 0 9] *^iqic*5ViT, ««f®iUT«. m^m 

izmmizwim-r?>. 

[0 0 10] *3R!l«lC*J0iT, S«ffi<D^I«iLTttx 

X5^;i.«W®icfflt^?,n-5. #tc««xx5";u«. «/g 

->-^^;l/*->l^:?;-h. s;x5';i,A-;P;?i-h, ^ 
5^;UX5^;l.;<7-;}^;^-h. T'd fcf:t>^^5^;U;fei:ro^ 
«©COO-S^<&Wr^Wtii^je|. 'J>mb'J^^)V 

;a:t*«»««u>g!huxx5^ju«:^*t^ife.n. -en^ 

5(? [0 011] ^fz, ±ieM«xX7^;P;a:<i:CTI2©^« 
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mf)^^^'^x,x7')\^ mmm3ou±) ^m-^Lxm^^^ 

^-h (EC) , 'fa\^U>tJ-yn^—b (PC) . y 
5^U'>;^-7S:?^-h (BC) , :tf>-7-y5^D^^ h> 
(r-BL) . x.'^uy^iju-jl^jlyr^h (EG 

s) fj:af)^m^fibn^. ^\zm^mm<D^(Df}m^{. 

(EC) *^Sfeff^H/^o 

[0 0 12] ±tBi^^«^x;:^7^;i/fifl[^?^co^j§i«4^ 

\zf3i^tmm\zf3:Ki. 2oi^m%\zmr^ii<komm\z 

60i^m%&.±. ^^tCSf^b<fri6 S^JeA^Tfe-So 

[0 0 13] ±$^jiX5^)],&i,f^\zmm'^mf^mm^i.x 

0iJx.«, 1, 2 h:*^S>X^^> (DME) > 
1, 3->?:^^V^> (DO) . 5^h^bHD:7^> 
(THF) , 2'-^^Jl-y-h^\i}^ay^> (2Me 
-THE) . >?X^;i.X-7";i. (DEE) rj:df)^m^fi^ 

f)^X^^o ^fd. 4^UX5^U>::t4^i?--r K-^jj^u ^^^^ 

[0 0 14] mmm(DmntLx\t. m^\i. l i c \ 

O4, LiPF6> LiBF4, LiAsFe. LiS 
bFe. LiCFa SO3. LiC4 F9 SO3, Li 
CF3 CO2 . L i2 C2 F4 (SO3 ) 2 . L i N 
(CF3 SO2 ) 2 . L i C (CF3 SO2 ) 3 , Li 
Cn F2n+lS03 (n^2), LiN(RfOS02) 

rz\t2mKk±m'tVTm\^^ibn^f)^. ^\zl i ffb ^ 
L i C4 F9 S03 mmm^\z^{f^ 
mmcommiit. ^izm^^n^ho^xittui^^T^^. sjg* 

Imo 1/1 Sl±(D^ib\Z'r^^iic±itf)^J:<rj::b<DX 

1. 2mo l/l«±;^^ij:r}»*Ll^o S 
fz. 1. 7mo I / I ^r)ypf^i^tmm.^ii^^S:<r^^ 
<DX(ff^L<. 1. 5mo 1 / 1 

[0 0 15] *^H>«(C*3(.^T«, -OS (=0) 2 

(D^^m^. mmn<Dmm^^^^\z:ti\.^T±m-os 
(=o) 2 -S^^^-r-s;^;!.!- wk^^Sfc^^coig 

±iB-os (=o) 2 -^^^<&-r^x;i/ 
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JVh>f^^<Dj:o\z'm^xmi^(r>h(Oh$>^f)^. tn^ 
t^i^izm^^T tmwzu^(Dx\ *^Bj-eti, -^n^fig 

ti^fS.^ti^'^oZhlzT^o ai^^^A^ch. m<gM^U^ 
[0 0 16] ±fa-os (=o) 2 -J^^^WT-sx;!. 

8gat«h±ffa-os (=0) 2 -je^^^-r 

[0 0 17] *^SJ{ct5l^T. iE8iiC4 Vgi(7)S#lH$ 
hLX{t. mz.\i. L i C 0O2 > L i N i O2 . Li 

Mn2 04 f^^^. i^rc\t. "tn^^^^^^h-r^ism 
csjAi^L i N io.7 Co 0.3 02 fji^^^m^fi^n 

[0 0 18] JEm\t. m^^i. ±fBiElie^H{C, 

5J^tS:$i±T^-x NtcL {n^ yy\t$>i^t^\::.}i^mM\z 
mm-^'^xfi^^jEmf&^mfs.^^m^^vxh^y^^) . ^ 

30 [0 0 19] iEm\zm^^^'iEmmmt\^. tji^-oj^ 

'<:t>-:*«ffiTtSMS7&^9 9. 9mm%&L±(D7JV^ 
^^'yi^^-^^JEmMMUtLXmi^^tlX^^^^f)^. ^^n^ 

\z:^\^^xiitm^m{t'^'\)--f ^ jvwi±(Di^±^m^rzibm 

^(Dfzsb. n<xh^m\zMixn^^m\zLxt5<zti 
f)m^L<. ^(D^ot$i^m^m^'r^fzib\z{mmf)^ 
99. 9mm%mmx$>^:i^f)m^v\^^o tji.^-^ 
40 2^\zmmr^^m^\^xmzyf^\^\^^(D\t. sfe<fc'>u=i 
yx$>^. ^tio. bmm%&.jLf)m^i.<. ^^\zn 

^L<tiO. 7a«%J[^±T$»0> 2M»%i^T 
?&WSL<, iOJf SL<t5l. 3a«%J&lT-Ca&^o 

\to. 2sa%e^±-c*o. ^;^ci. oaa%«T;^tjff 

^L<, J:0#?^L<t^O. 3Sa%aTT*>5o Ctl 
CO ^ ^ -> U 3 > t 7 ; I, ^ - ,^ ^ ^ ^ ^ I,, ^ ^ ^ ^ 

5^ [0 0 2 0] ^LT, iES«®t^O5l5i0 5aS^:LT« 
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1 5 0N/mm2 &,±f)m^L<^ J:Oif^L<\tl 8 

iEmmmu<DM.m'^mmy3:a^m±xm^^o\zf3i 

[0 0 2 1] *5!0JfC43l.iTti> ±$^<D^o\Z. JEMM 

n}ttm^f)m^^^^i:ni&<Dm^mit\zfim^'T:$>^ 
r^^h. mmm\ziEmmmuco^&^S:\zj:^^mf3: 

mz8 iimu±:fy^^m±mhx\^^^. 
[0 0 2 2] ^fc. iEmMn^<D»m\:itfmf)mmitL 

^^^xsrvmm(Dm^z$>^z.t'^i0mL\^^o z.nj,t. mm 
i^<om^. f^mm(Dmf)mm^*bmzjS:<:^^\^^M\^ 

T 7^^*^ < b T I > ^ O TIE® :d^*5eft: b "^-r I i 

f^mm\zmr^m^m^^xmmi±^Mi^^::ii\zj:D 
jEm<D'^it^i&mx^^^^ibx$>^, ur<^im(DttfmL\^^ 

¥i^ffl^«RaTO. 1-0. SMmTfeO. J:0<if* 
L<t^O. 2 — 0. 3 umX$>^o ^LT> 7fej;^®<^Jf 

<tiO. lMmJ&lTT*^o 

[0 0 2 3] ^ft. }Emmm^i<Dmtimm\^^m'^. m 

Tf)^^c^r\^m\^\z$>^. -^(D^oum^iziftiEmm 

Mti<Dmti\tt:3 7 d y n e X c m&,±\zT ^ :i tf)^ttf 

mfsmn<Dm»imLLx\t. mxift. mm. isk^mmm 
^Aii<D^mum^m^f^n^o mz2 3o ox:u±x 

Jf^Ll^o ^fe. Si, Sn. I nU^(D^±$>^{,^{t 

L i izm'^f&m&x^i&mx^^mit^u^a^it^f^r^ 
dhMmmmmhi.xm^^^:iti^^x^^o 
[0 0 2 5] mmf^mntLx^mun^mi^^m^s 
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-e<^ (0 0 2) ffiOSPNlffi^do02 (CKLTfri. 
3. 5AEAT7&W*L<. ci:0»^L<fi3. 4 5AJW 
T> $efC»^b<^i3. 4Al^TTS)^o ^Acctt^ 
f^c^^S?(^:;^#$L cfj:3 0 Ai^±;&^*j!f^L<, ct 0 
»^L<J^8 0 AJW±. $e>JCjf^U<J^2 5 0 AJW± 
-^-LT. ±fBK^«lSfo^i^5|agti8-2 Om 
m. 4#[C1 0- 1 5 Mm30W^L<, SfijgJ^g 9. QS 

[0 0 2 6] MffiJi. mA.\i. ±IBMagt?SfC. ii^^ 

MX. m^i^x^m^M^muh. '^ti^mM\z^Wi^ 
■tirT^-xhtcL in^>y\t.$>ibf)^c^mM\zmm^ 
'&x^\,^xf)^^^mm^nt^Etm'^\^x%^\^^) . 

<^^m:fjm\^±.mm7h<D^mzm^n^z.hti<. m(D 
:fjm\z^^x^^^^o 

[0 0 2 7] Aim^m%mmL\^x\t. mx\^. mm. 
mm^. 'tn^<D^m^mmz\.ti%<DisiEmm\^^^n 
[0 0 2 8] ^m\zm,mm^m\^^^m't\t. ^oft® 

30 't<D^of^m^\z-h. ^ntz'^^ ^ )v^\tm%^n 
-tt^t^^. ^^m\z^^^xm^^^-os (=0) 2 

[0 0 2 9] •fe/tU-^<hLTti, ItlCfg^^n-SC-t 
ttx^ U > ~ y p tf W > n 4^ U V- :7 ^ A ?^cJ: ^<^7j? U 

[0 0 3 0] *^BJti, mffiSS^(7)j¥f4^*:ffla^O(7) 
»«^S7$fU 3 OmAh/cm^ et±cOlN/K— 

50 lES, Affi*5cfct;ii/tU~:$^<£a®Lfct><3!)^fc« 
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m^»:^'r^mm<i:mf'X$>D. mm(D±^'^\z:^^f)^t:> 
mymmmmi*^<Di*im) ^i^n^^z.tiz^-DT. mm 

^■^tzm^^o^wcm^mx^)^. ^bT> ^om^m^t^ 

tkm^m\t 14 0 m A h / c K) b < . 

1 5 OmAh/cm^ Sl±if)^^ ^\Zitf^L\^^. 
[0 0 3 1] 

\zmm-r^o tztzL. :$imM\t^n(b(Dmmm<D^\zm 
[0 0 3 2] ^mmi 

1, 3-7'D/1>X;i/h><h^#:Sit6 5 : 3 3 : 2T 

m-^L. :i(Dm^mm\zL i pfg ^i. 4mo i/i 

mm^itX. m^f)^l. 4mo l/l L i PFs /e 
C:MEC:PS (3 3:65: 2»:«it) T^^tl^ 

[0 0 3 3] -hSeS^JKfCiSfrt^, EC\tJi9-U>ti — 

mwx&^. vt^x. ±$^mmm^^-ri. 4mo 

1 LiPF6/EC:MEC:PS (33:65:2 
h>2^^«%i(7)ig^^iK(CL i PFe ^1. 4mo 1 

/ immmm^mm^itrzh(Dx$>^:i^:^9jki.x\.^ 

[0 0 3 4] iie^tisytc. Lico02 \zmmmmt: 
i^xmh-mmm^mmtti 0 0 : exmAxm^L. r 

COjJtrj y >;,ft:t:- Ut^X^S^L i C0O2 iZiil^X 
S«JtTl 0 0:3. 8 (L i C0O2 10 0««gB{C 
i*LT;J^U7^;/ffcf-UT^>3. 8agg8) X&'otz. 

±^U^(D^mK>m^tz'i^. I S }im(OT)V^-0 

j^^^&i^h't^^mt^fi^^t^^jEm^m^to:>'mmzm. 

^mf)^2A. 6mg/cm2 (fcfc'L, SliS^OiEffi^ 
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[0 0 3 5] ±iaiEffim««i:LTfflV^fc7;^^:r'j7A 

0. 1 smm%^/vx:^K}. y)i^zz^A<Dm^\t9 s 
Mm%&s±x&'Drz. ^fz. lEmMm^i^Lxm^^tzT 

jl.^n-i/A^ifiE^j^^-rs^JBmo^lSiO^SJil 8 5 
N/mm2 mm(DW-^nmRa\tO, 2 urn 

X. 7t2Rffi<^¥l^ffiffiR atiO. 0 4 nmX&'DrZo ^ 

f^3 

[0 0 3 6] -^^'tc, ^y:^— 3i^>T-r^nif— XcOH 
«B^K^*j3f4 Cfc^Sb. (0 0 2) ffi<7)®raiESSdoo2 

3 7kX. ctt:^f^C7)^a^<7);^^$L c;0^9 5 

0 AT^0> ¥±^«iS 1 5 /xm. 9. 9aa%Jl^ 

t^M»l^^^^^#4{c^tfLTS«itT9 2 : 8 (M^.^^^ 
^««1 0 0aagBtc*fLT5j^U :7u/{bt:-U^>8. 

->:x(Dm^m}&^'^x±^tiih(D^^vm^rz'^. 

1 0 um<D^vt(Dm^:^^^f<ii^MMMmu<Dmm\zm^ 
m-^^iz. omg/cm2 (rzf:zL. ^mmo^Mm-^m 

J^^L. ^<Dm. a-^:/Uxm\zJ:DJEm^mL. W 

mi^tzWi. *j-\'i^^mm\^x. ^^(oMmt:ipmi. 
fzo f3:^. Mm(DMm^mm(o^m\^i. sg/cm^ 

30 [0 0 3 7] Si[tB^«cDiES^/P^2 0 Mmomii* 

^mzmmvxmmvtm\Bimm<DmmmmmzLrzo ^ 

Mmti<D^v^mi^^[^mm\zu^j:o\zLrzo ±mmmm 

gf*<^ff«m 1. 4cm3 X^-Dtz. ^<Dm. Z.<Dm 

mmmi^^t^mi Bmm<D^mFinv^<Dmmy-7.\f^\z 
3t*b, jEm^<iiU^mcov-}^i^<Dmm^rr':>rzo 
[0 0 3 8] ^^iz. ±mmmm^mmtr-:^p^\ziix 
mmm^^±y'^u-^u^\z^^^zmmLrzmi. no 

^mm<Dmmi^m^nxWLW^. n,mp^(Dmmm(7:>mm 

^^^:ti7.^a'^h^^y^\z^0^mL. 1, 3-y 

V >(Dmmm<DmmfSL^^(r>^mm^m^Tz 

hZ,^. 0. 6 9Sft%TSo/to 

[0 0 3 9] s 1 fc^-rws&ic^i.^TittHj-r'Sth, i« 

HUfBcOiEffiT, 2tiBSfE<?)^STS'5o tztzL^. miX 
K$ll<b*afrtSfcd?>. iEffi i^affi2<?>fPS{c:fefc 

'oxmm^ntzmm.Wf^E\tm^i.x^^f^\^^. ^lt. 
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[0 0 4 0] mm'r-7.5\tmm(Dj:o\z:^y='>u7.m 

mmitzmmp^m^&3m^9\ziiFm^'^^rzisb(Dmt!mx 
SB 7 aco±ffl{cis5®*9c7)^mgP9 a:^^*sig$n. mm 

« 7 co»^SB 7 a i:BS»# 9 (7>^aigB 9 a (D^^^^ 1 

[0 0 4 1] ^^«8«, &mmmxmm\z-ytrji>^ 
y^f)m^n. mmmf)^m^\zf3:'orcm^^^\^x^ 

^?§tBHR9 a;^t^We>n, ?&^'::)»P<^gB9 b)5>^i9:tt ^tl, 

±B^^mm9 acDTm-^^. mmLfz^oiz. mawLKD 
mm^7 a(D±mzmm^n. mm^^i i^m^Lx 

*LT430> aa^i? a:>mmm(D±mzmm^n. ^co 

±gBtCKJS#9;^^*EeLTt^iT> P« 7 <hK5ilS# 9 ^ 

ysi\^^<ko\zmm<Dmm^m±Lx\^^^o m^t!:^^yh 

AST. mrlSi*P«7 chiESl (h^gE^U, 

[0 0 4 2] mmm 2 

m^m^ll, 4 9mg/cm2 (fztzV. K«I1^<7)M 
S^^J«) tL. -t/^U-^ tLX^<^t^f)^i^Vim^tlX 

rzsif^kt. mmmi tmm^zmmm^yH^^i'Amm^i^m: 
bfco c:a)iijfie?y2o®f6(o 1 . z-zftm>7.)vv> 

L/iKhd^, 0. 7 omrnXXA-otz. 

[0 0 4 3] ^mm^ 

nmm(Dmm&ii^^\zi^\i^^i, 3-yD/t>x;i/h> 
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[0 0 4 4] ll3!(Sfi«j4 
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2. ^mm%x$>^rz. 
[0 0 4 5] m^mm^ 

mm^o:>mm^^^\z^n^i . 3-yp/^>x;i/K> 
1 o^«%fcit^L, ^c7D^<^;<5^;^x5" 

iS^J 5 Conoco 1 , 3 -yPA>XJl/ S>OI|^?^cr)^ 
20 7. 2Ma%T*o^o 

[0 0 4 6] mmm^ 

1, 3-yP/t>X;l/h>Of^:b0tCl, 4-y^>X 

^*:Sfi&*f^©Lfco C(7)^SS0tj6cz)Sfi&o 1. 4-:/^ 

mmzm\^v.tzt:L^. 0. 6 3Ss%t*o/co 

[0 0 4 7] itSpfJl 
[0 0 4 8] H:«0i| 2 

1, 3-:/p/i>x;i/h>^ffli^-r, -e(D^^pc^;^x 
1 hmmzmmm^A^zi:if^mm^v^mi.tz. 

[0 0 4 9] iti&mz 

1, 3 -yp/t>x;i/ h>^^i>-r. ^o^<^^5^;^x 
nT430, $egfi9 9. 9 Amm%x$>-Drz. §i?io^ 

S« 1 4 0 N/mm^ ( 1 5 m m^^ffl) T* D , [95® 
)ti?^ffiT¥l^aSRa«0. 0 4Mm-e*ofco ^tz. 
fltH4tl3 6 d y n e/cmT, 3 %TSo^o 

Xh^M^a*^23. 9mg/cm2 ^ig'^ 

50 &m\.rzVk. m^siv. 'j-Htf^^^SLx, ^^coiEffi 



II 

MIS^^J^-X h^m^S/On 1 . Omg/cm^ (fe 
CO 0 5 0] it^m4 



(7) 000-123868 

12 

[0 0 5 1] ±B^^mm 1-6 :focfcCJfJtKCT 1 - 4 <?D¥l 
1 7 0 0mA ( 1 C) T2. 7 5 V ^Tijcm Lfc 
1 7 0 OmAT'^-ab, 4. 2 V(7)^m/£ICSo^ 

f¥T*2mm^^m^n^rzo ^to^m. 1 7 o om 

AT2. 7 5 V^TS!cm-r^3tftmS:ttOiiL. l^^ 

^ )v^<D^m^m^^xsi 0 o-y--f ^;i/B(7)i&fl[$»^ 

ziy^U. 1 0 Oit-f ^;i/BTO 1 -tt-r 

;i^@tc*f-r-sw««j#^ c (1 0 ^)v^(DWLm^ 
fi) / ( l•t^'Y^5^;^B<^)^{t®$s) x 1 0 o] S:^* 

mzm: 1 jc^-To 

CO 0 5 2] 

C«l] 









1 OOU-'firjP 
















(mAh/c 


(mAh) 


m (X) 


(cm» ) 




m' ) 










15 7 


17 8 8 


9 2 


11.4 




15 0 


17 15 


9 2 


11.4 




157 


17 8 6 


8 8 


11.4 


mm 4 


15 5 


17 6 8 


9 1 


11.4 




14 9 


17 0 2 


90 


11.4 




15 7 


17 8 5 


9 1 


11.4 


\mmi 


15 5 


17 7 0 


7 8 


11.4 




15 5 


17 6 5 


7 O&Tf 


11.4 




15 1 


17 2 0 


7 OSCF 


11.4 


it»m4 


12 7 


145 7 


94 


11.5 



[0 0 5 3] ^1 tC35-rJ:5(C. 1, 3->^DA>x;U 

tc*fb. 1. 3-:7'D/"«>;^;n->*ffli,jfci~5cDS 

ffi«, 1 0 o-tf'f i7;pa-c©#«««f^*t9 4 jstiii 
mm{^(Dm&:i^mmtzo<Dtkm^&ii^i so mAh/c 

[0 0 5 4] 



^(7 



«am$fi?)U 3 OmAh/cm^ Kk±i:tf'^om^MOi 
[0 0 5 5] 

1 lES 

2 
4 



(8) 



000-123868 




m)^mm ^gi5 mm 

F^*— 5H029 AJ03 AJ05 AK03 AL06 AMOO 
AMOl AM02 AMOS AM04 AM06 
AM07 AH16 BJ02 BJ14 HJOl 
HJ05 HJ08 HJ13 HJI9 



